The increasing interest in III-V and II-VI semiconductor compounds has brought attention to the polarity of these crystals especially with the current interest in growing polar crystals on non-polar substrates.
Differences in crystal growth conditions of homo-or heterostructure layers have been observed when the GaAs substrate crystal is facing different polar sides; (111} Ga or As and (100} Ga or As. This clear difference was observed for Au deposited on the As and Ga sides, respectively, and annealed at 350°C. Triangular patches aligned along <110> in GaAs are formed on the gallium face, whereas circular patches are formed on the arsenic face.l Other important properties connected with the polarity of the crystal are a-and P-type dislocations in sphalerite crystals, depending on whether their extra half-plane terminates on the Ga or As face.
These dislocations show very different mobility.2 Therefore, it is very important to determine the Ga and As planes in the crystal. The only method used up to now to distinguish between these two different crystal planes is a selective chemical etch using HF:H202:H20 (1:1:2).3 Specific etching figures make it possible to differentiate between As and Ga planes for polar crystal faces. However, the chemical etching cannot be applied for nonpolar {011} crystal faces.
In this paper, we describe a particular application of the convergent beam electron diffraction (CBED) method to identify the As and Ga planes in {011} GaAs. It has already been shown that the specific features in convergent diffraction discs are rich in information about crystal structure,4 point groups,S structure factors,6 and polarity of the crystal.7 -2-Two sets of GaAs {111} surfaces were prepared: with the As and Ga faces up, respectively. These two faces were verified by etching methods ( Fig. la and lb) . Cross-sections were prepared from these samples so that the electron beam was parallel to <011> and either Ga or As planes were glued together ( Fig. 2a and 2b ).
Two methods were explored; one described by Tafto7 using the (200) systematic row in the CBED pattern, and one utilizing the full CBED pattern of the (011) pole.S In the first method, the systematic (200) reflection was excited with two other reflections on the Ewald sphere that fulfill the Bragg condition (Fig. 3a) . For sample I in Fig. 2a [As (lll) planes glued together] , the constructive interaction of the (755) and (955) disc. This black cross was correlated with the Ga planes (Fig. 4a ).
These observations were confirmed on sample II of the same cross section (from Fig. 2a) . Again, the white cross was correlated with the As plane, as shown schematically in Fig. 2a . The identical experimental configuration was applied for two planes glued together (Fig. 2b ).
cross-section samples with two Ga
Now, the same (755) and (955) f + ~ and fGa -f -~. Using the polynomial expression given by Cowley and Moodie8 for the phase change in the thin crystal approximation,
The phase change by reflections close to the Bragg position for sample I in symmetry, but the three and one arrow pattern is never reversed. One must choose the proper thickness to observe the difference in the (200) and (200) discs. It is not difficult to choose the proper thickness in a wedge-shaped sample because one can observe the symmetry of the (200) and (200) 
